Somatostatin analogues and bombesin/gastrin-releasing peptide antagonist RC-3095 inhibit the growth of human glioblastomas in vitro and in vivo.
We investigated the effects of somatostatin analogues and a synthetic bombesin/gastrin-releasing peptide (GRP) antagonist on the growth of the human malignant glioma cell lines U-87MG and U-373MG transplanted to nude mice or cultured in vitro. Nude mice bearing s.c. implanted U-87MG or U-373MG tumors were treated for 4 and 6 weeks, respectively, with various somatostatin analogues or bombesin/GRP antagonist RC-3095. Somatostatin analogues RC-160, RC-160-II, and RC-101-I, given s.c. in doses of 100 micrograms/animal/day, inhibited the growth of U-87MG xenografts as shown by more than 60% reduction in tumor volumes and 45% reduction in tumor weights compared with the control group. Bombesin/GRP antagonist RC-3095, given s.c. at a dose of 20 micrograms/animal twice daily, had the greatest inhibitory effect and decreased tumor volumes and weights by approximately 79% and 72%, respectively. The growth of U-373MG xenografts was also significantly inhibited by treatment with analogue RC-160 or antagonist RC-3095. The mean survival time of nude mice, inoculated orthotopically with U-87MG cells into the brain, was significantly prolonged by 4.9 days by treatment with antagonist RC-3095. Serum gastrin levels in animals bearing U-87MG tumors, treated with antagonist RC-3095 or somatostatin analogues, were decreased compared with controls. All three somatostatin analogues also reduced serum growth hormone levels. Receptor analyses demonstrated high-affinity binding sites for bombesin, somatostatin, and epidermal growth factor on membranes of U-87MG and U-373MG tumors. The concentration of binding sites for epidermal growth factor on both tumors was significantly decreased after in vivo treatment with antagonist RC-3095 or the somatostatin analogues. In studies in vitro, RC-3095, added to the culture medium, significantly inhibited the proliferation of U-87MG and U-373MG cells in the presence of GRP(14-27), as measured by cell number, but only a moderate suppression of growth of both cell lines was observed with somatostatin analogue RC-160. These results demonstrate that bombesin/GRP antagonist RC-3095 and somatostatin analogues such as RC-160 can inhibit the growth of human glioblastoma cell lines U-87MG and U-373MG in vitro as well as in vivo. Our work suggests the merit of further investigations of these analogues for the possible development of new approaches for treatments of patients with malignant gliomas.